Sixteen autosomal SNPs were selected to differentiate major populations in Australia and a multiplex PCR assay, based on the selected SNPs, was developed for the inference of biogeographical ancestry.
Introduction
The ability to infer an individual's biogeographical ancestry can be instrumental in narrowing a pool of suspects in the initial stages of a criminal investigation. Such an inference tool can provide intelligence to forensic investigators when STR profiling has been unsuccessful, or when the STR profile does not match a database profile and when no eyewitnesses are available.
SNPs are reliable indicators of biogeographical ancestry due to their low mutation rate. A multiplex assay for the inference of biogeographical ancestry has been developed and is currently being validated. Furthermore, preliminary assessment of a SNP associated with pigmentation has also been conducted.
Materials and Methods
Biogeographical ancestry over three generations, as well as eye and hair colour information was self-declared by participants. Collected samples (N=242) were divided into six groups; Asian (N=51), Sub-Continental Asian (N=33), Middle Eastern (N=25), Caucasian (N=79), North African (N=20) and Sub-Saharan African (N=34). All participants' parents were from the same sub-population group as the participants.
Self-administered buccal swabs were collected, transferred onto FTA® card (Whatman, United Kingdom) and 2mm 2 FTA discs were used to optimize the multiplex assay.
Based on extensive literature surveys, 16 autosomal SNPs were selected to distinguish the major Australian populations. PCR and SNP primers were designed by Juan J Sanchez 2 . Primer extension reactions were achieved using the ABI Prism® SNaPshot™ Multiplex Reaction Kit (Applied Biosystems).
Results and Discussion
The θ estimates for each pair of populations is shown above the diagonal and the genetic distance based on those θ values (d=-ln(1-θ)) are shown below the diagonal (Table 1) . A neighbour-joining tree was constructed from θ estimates for the full set of populations using GDA software ( Population assignment was achieved using log-likelihood estimates calculated by GenAlEx software (3) following the method of Paetkau et al (4) . In this analysis, an individual sample is removed from the dataset before it is assigned to a population. A high degree of accuracy was achieved for the inference of Asian (90% accuracy), Caucasian (91%), North African (90%) and Sub-Saharan African (100%) populations using these 16 SNPs. An intermediate degree of accuracy was observed for the Middle Eastern and Sub-Continental Asian populations with 60 and 79% accuracy respectively. Similar results for population assignment were obtained using the Snipper web portal (5) as shown in Table 2 -Population assignment using log-likelihood estimates (Snipper)
One of the 16 SNPs used is Leu374Phe located in the MATP (AIM-1, SLC45A2) gene which is a major determinant of pigmentation. The Leu374 SNP has exhibited associations with dark hair, eye and skin colour in Europeans (6) . As a crude preliminary assessment, 11 hair and eye colour combinations from 187 samples were divided into three broad groups; dark, medium and light. The GenAlEx assignment technique was used, as described previously and results are shown in These results indicate that the Leu374Phe SNP may be useful for phenotypic inferences. Given the polygenic nature of pigmentation, this SNP would be used in combination with other pigmentation-associated SNPs to make reliable phenotypic inferences.
The described SNP multiplex assay has been developed for the inference of biogeographical ancestry. Additional population specific SNPs will be investigated to further separate the populations of interest and to facilitate reliable inferences of samples Population of origin
